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I54) SYNCHRONIZATION CONTROLLER AND ITS METHOD 

!57)Abstract: 

PURPOSE: To take timing synchronization among plural kinds of data 
read from a recording medium by providing a master and a slave clock 
circuit function to each decoder respectively and selecting either of the 
functions and using the selected function. 

CONSTITUTION: A system decoder 269 separates a received signal into 
^ideo data and time information to provide an output of the former to a 
video buffer 277 and the latter to a system time clock counter (STCC) 
279. Moreover, the decoder 269 separates voice data and the time 
information and the former is outputted to a voice buffer 281 and the 
latter is outputted to the STCC 283. The video and audio data from the 
buffers 277 r 281 are respectively decoded by image and voice decoders 
285, 287 and outputted respectively to image and voice decoders 285, 
287. The circuit 289 applies output control and timing control of the 
tfideo data based on the time information from the STCC 279. Similarly, 
the circuit 291 implements output control and timing control of the voice 
data based on the time information from the STCC 283. 
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JAVnyVJi^^^Blt ; ftfjEv-XxA^ A£ P 
^{I^^HtjIBvXTA^bi^^n^vXTA^P^^ 

xA^fcjiiitoTzi-^&ttttsnss^-^sa 

KfiM***!,*:*^-* £MEvXxA^ p -f A 

y&^i^£fg:£^6¥l££%U HfrEvX^A[i^cr> 
f ij y a*flHW:it« LT#I y &^1f LfcT =i - 

[»#JB3] MrSB^TAfiATOT=i-5rt^-f ATX 

^etttt&z t tfflkt+zftws. 1 Efto^»P 

mm. 

[»*a4] MrE*>XTAf±^-fAT^$i=s£*nfc 

tr«I«3jtCB3lE«©llW»iJ1lt|iSfi 0 
itjIBvXxA^^^xP— 

MvXfA^bM^§vXfA^P7^[:tif 
L\-CvXfA^-fA^P7^^^^> htS*>XfA$ 

•y^*^>^^a^&U***l6*>XxA*-f A£Py 
^€^^mrEvXxA^bi^^ti^vXxA^P^^ 

XxASfcfite<Dx=i-^bttif&^^^x-^S 

Eft»*BH=«»*nfc«»T-* * hoEvXtA^ p 



Htl#E6] flE^^=i-^flEvXxA[z^Lr|iJ 

y&#fl#**s-f«^a**u *te^xxA[*^cq 
n y a*fl»w&* t ij y skwi^sss uf= t =i - 

-TSMSJlsEKOIilJfflftiMSS,, 
[»«JB7] flEvXTAf^^CDTP-^^^ATX 

infcx^-^oftW^as^-u^L, 

#a**-r s - 1 *#mt *m 5 EM^mw 

mm. 

^=l-yrtc!>^^^^^fc[d^^^a*^^ ) fl!)^» 
^5fc^<7>aRis#sift^s¥as^s-ts#« 

t1-««3KB7|H»0>llW»iJ1ll|iKfi o 
[at*3S9] x )7)\s$<4 AS^cd^«^(DvXtAcdII^ 

xAfe.fcUtftx^-^Blftfi. 

a) fTEvXxA^bi^^n^vXTA^P^^fct 

; 

b) Xf'^a) h^fcvXxA^-f 
A^P^^M^tBuEvXxA^bWtt&^S^xA 
*P7*U77l/>X»i:*tt»U ^(D^#x-£ 

c) HfTE^^x-^fc^l/tiTEvXxA^tttoxzi 

[it*JR 1 o ] HfrEvXx A(*f ij y Lfc 

9EK(D[5lffl*l»PSft 0 

[|*9ftfl1 1] H«E*>XTAttifa>T3-4rt*-f AT 
UMtfll 2] KUBXtv^c) oWHIXt 



[0 0 0 1] 

iu ftizw&T-* t^p^-$ owm mmu 

[0 0 0 2] 

ffi%<Dfflfil ifiBts i»fv^^-^ 

-^[;oi\t, W/t^ 7S(B«S*^ba*<?>MP e 
G (Moving Picture coding image Experts Group) ^ 

[0 0 0 3] "(DM P EG|:J:»f3-fV 
r4mriCD-ROM*iT*««£*u S»lfl)f5*^ 
EflWSo ;z<z>t^5uut-$E«!S*i (=E» £;h/c 
ft, |II*vXtAt=i-^ »XhCPU) 3N&bft 

[0 0 0 4] yXfAf^-^3ft *I£t-££t=i 

-4T 3 b G>B$M1fttt££f :Wf3 7 ^UWix 
[0 0 0 5] ^LT, ^^=i-^7^i;iHtx=l-^ 

[0006] za>«fc5teT3— Kv^TA-efi, »>xf 

Ax^-^37Ej<xv^^x-^IBil!ii^1 A^SEttiLfc 

[0 0 07] ^OOMPEGOattf-ASt?*-/ hX h U - 
Acr>£/>£-/£X[4,. v— ^>^yyt, 6 0CD^ 
A 7 — (±*bll:, V~^>X, GOP (Group 
o f P i c t u r e s) s tf^*-* X^-fX, 7£ 



P^P^<? (1 6 x 1 6 \£^M)V(D^U-j^ ^ B#«MI 
K£ HUQjWJ*fifcft5) > £J:U^P^ (8x8 
S*-c«U3t**LSDCTa)a:ffimi4t*5) ) 

£ft£ 0 3 2 t*7h<D/W hlEffi*ft*:X$-h=i-K 
3&<ffl«*ft« 0 -ftbOPtfy h/i9->lt. tfxThPt: 
*y hX h'J— A*[Z*5L^T, X£-hJa*Ve[4«±Lfc 
LV v-^>Xi7-^-F (IB^f-f 7frb£>ITIE 

=pRrjfix5— iawa>x*— h3— 

OP(z^L^v-^->X^^^[4S^bT h'J^Xf£lt 
LMlTfSftl^o V— ^>XX^— h=i- £<D'&<Dfo 

d 2 tf ^ h) s kitx^ hj± (4 e>y h) , tf$ 

h) % V B V (vide buffer ing ver 
i f i e r) /S^rlMX (1 0t*7 h) , *]H/<5 
^-?77 7^ (1^7h) „ 2 0a>S^t-7h'J^X 
<DV=7V? (1 tfV h) £WS (6 4 x8^> h) ft if 

[0 0 0 8] GOPf4^£[::(4&£TH4&lV v-^r> 

xa)itoGOP-eft siifflii-e, 1 tf^^frbfe 

££C<t£l^#\ -«CDGOP<7)iteslfcfc5<Z>[i, M 
-1 (M[4P-fcf2* + a>JSJBk 3iffi3aS6S«) ft 

(4, jatiia>GOP<DM^a) 1 , p-tf^^fr&OD^ai 
>X ^ *y $Wf*l*fc G O P Vlts bCDSft CD i: # 

(4s »*oa>M-ifta>B-t?^5 1 -v*«rs*af^fc 

& 0 GOPL/^ J V[=f4s {?P-XGOP777^t ^ 
P— £>'J >^ (Broken Link) V=?vW 
IStfbftTL^ ^7P-XGOP777^(?)GOP 
A^fTCDGO PG>@ffiS£*t Ltel^ti&t 0 GO 
P CD^UCDM - 1 JftO) B - If^? =J- -v liStS ^SKZ)^* tt 
Kt^Mt^i, zH(4x>=i-KSfcig£*ii5P 

7^y-efc§ 0 ^p-Xgopt^>-^>x*go 

Pm^-CS*Lfcif^[c, 8A«»fl)toGOPfl)?P 
[^P-^>U>^P77W3i^tl^GOP©*I 

(dm - 1 «c©B-tf^5 1 ^f4S^-f i=»rft< rtift 

K (2 5 b i t s) „ ^P-XGOP (1 b i t) , Zf 

n-t>^>5?7V? (1 b i t) itzim<o 

[0009] \z$T*imifemzmte%4W<D9'(-f£ 

J#o 0 D-bf^^^f4ia^^-f- KSU^^— XCDt 
^ [4t =1 - ^SKIt-e S ^ D-t?9** f4SiJ v- 



[:,f>*7JMJ77b>X(10bits), tf£? 

^^-Y^t^^^zi- K^^^ C3 b i t s) s x 
^-^(DA^W^yrCOit^ts vbv (16 b 

its) 0)56 tiz s m^v ^)i>t)m$kmu-vfoZ)^t, 

hJUa^U-AfclPHSP, B^^^-ef4*»&fl 

[0010] x^-fxfifftcos^oi eHKfflaw-e 

0)^ P^P^ft/ >X^'y^ (Nonsk i ppe 
d) 7?fcy, M1»D7^P?P7W>^7^ 

=i— KCD&dm^bX^— (quant i zersc 
ale) (5 b i t s) jMBMK I^Xh7-f>7^^ 

[00 11] t£p:?p-/£[£X£ — h3— Kttfcft 
l^o MBA(?)fet> T^P^P*y^^^^< S B 2*< 

hJUtf#K£flSSfi"< □ intra &ftC7>C o d e d £ 
-f^-ei*, 7^P^P7^5-> (CBP) #tt< 0 
[0 0 12] ^P7^W^-[1 DCTiStfEOB 

^«<o CBPcofcaftSt^tLfc^p^^fi^p^^ 

H4tt»<Dtf£** C1»ihlSE) t^tDTM 
f-W^bftSGOP (Group of Pictu 
res) t*4*i6*tt-e«lJ«*3h.-C^5 0 V-^T>X 

urate* >yiejsss*)-r«±)a-cfcy, ^ 

:0gopii ^>xa>t6HWe4tetLrT3— t 
-f vyRrflfeftft/J^-x -f fey , 1 -oco^v 

^RHan 7 L>— AlcJJtlS-^So H7I4MP EG£lt& 

r*s«*nrL^GOPt«fi!c-rs3$-f ^a>e^^ 
arefty* fti o^e^^-v^Biiftfcsuittii^i 

I tf$** : ^CD I tf^Vl*. **Kjftx—S»E*L 
tf^^-V(c|B«ft< zi-x-f >^W«B-Cfe5 0 tttfr 

*> s y L/— AW (Intra frame) ff#{bDI® 

^o>gw[4, Gop©*kTttt*aa[=«ofci6Tf 

fe^)o 

[0 0 13] Pt^f+ : Z©Pt??^-WS|ira>I 



to** 7L/-ARS (Predictive) i^lft^b 

ifcfcy, ccitt h. 26 1 tmc<wuy 

PV?*: I n t r a»#ftt I n t e r ft^fcfcWR 
[00 14] Btf^^-V : ^a>Bt?£ J ? 1 -Vf£3£'f ^0) 

&y, fflrttcD i *fcf±p tfi/^-va>»#«iEfflfc=i— 

■f SSlRl ( b i d i r e c t i 

on a I) ^SW^-ftHH-efcy, MP EG^CD®® 

T?ft<. **<di, Ptf^^+t^SHcflsazt^-e* 

[0015] litLfcl, PWBWf^a)f» 
*H7+^*9i-e^-r<fc3[^ I tf£ L 

r#ftu Ptf^^-vtt^coffiricfifi-rs i *fc[*p tf 

[0 0 16] ^<o/)W^ l J^-ya^[l SttS 
# siasiR] [ess -r -s * 2 1* 5 B Lfr L &*< 

±|S<7)^5[Cflfe^L^[iHfr^CDe^5 1 ^[C{^LT 

iEQ^aftSSSIIS-rsctA^-e**^ Licit? 
x, mfifoizwik&n£.tzm&izftLXT^-T4> 

9 L tz tf ^ * * SIBlfi L X < #>tf>S^ffl ^'J 
«a£*JM-5fc*<D*5fc*»rifc<* ^itLtl 
[0 0 17] GOPMOt^^CftSLS: 

ssffft^-iSs ±ES^ffl/=E | j<7>saa>BaiHSiH]»-r 
£$=f *©»jw*im zm& LxL$.?tztbs a £ tm < 

[0 0 18] *fc, MPEGOTJL-i'jXAm Jgjfc 

fA'CMLftlM tf^^-VOJGOPrt^S^lcBaL 
r»I=aSLr*5&-r, SilcaSSRTdBtft-a-CL^o 

[0 0 19] ^0>&olzmtEmmLft&MPEG<DW9L 



[0020] L^sfc, mm<DiE&/mi.** j r>mm 

L^5 B LfrU ffi*(OMPEG*>XfAt[t 

—*sB>yy h>5i7l:cfcyMP eg tf^^^o>H£/ 

[0 0 2 1 ] -«[cflEffl**L*MPEG(DI»lT 

#«#LftltJh4*ftb1\ ^^>XfA7^-^3(^ 
[0022] Sfcs fv^^-?[^- KflS**lfc 

^■j^flrtnu s^-rsfrfw^Lz-Aa^iis-fitsfi 1 

5. MPEG<7)ii^fZ[i s I s P, B^^GJBjHjtffc 

5an?, S-HiHfi, u© 30©/^;? t fulfils 

L>r. ^CDW^t^xv^J^zi-^tzd: y USE* 

x=i- KLfcBli*JEK^5Htt6fi=&L-C^ 

ftlA 

[0 0 2 3] J P EG©if#[c[j^ II^CPifflltfF (1) 
^^tfibtiWICftSo -COcta^s SlftrtiBEa) 

IBtSSM^fca&Kf** t=i- K Lfcllf-^ 

[0024] *r = , i&mmfr bi^wc Lfc^^x-^ 

*f©lBS0)f-*l:f3-KLs «*T-£ftf::* 

bic&nftx=i- KS^5x=i-^[c^rf^ 

[0 0 2 5] 



-m^s l: « t ^ 5 =F*ft*«*r § - 1 iz ft « 0 

[0026] -ftebtu yXfAol^^f^- 
yf=tt«S;&5^t>*T-£X hU-ABSlOIUffltt, 1 
9fZ^-TJ;a^vXxAT=i-^2 6 7tfE«jS»2 6 
3j&^-je©L/-h-eT-5^'J-KU ^ILt^f 

-£Xh'J— A (DSI^DSn) StJl^JUDT^ 

-< s > y t « uatt*^ < ft o r l * 5 o 

[00 27] ^£>#gfJJa>g Wli % EtSSt^ bK^f£ L 
*f 5 t S ^ fc fi HJMWIS11& 

[0 0 2 8] z&mmm-eiz, &x=i-£\ mi*t?T 
ftfc-e, c*Lb©*«g*a«W[c«iy»^rflEfflr^s 

$ £ -< a+— ^ toasysftfci"^ £#-e#5<7>-e, 

xAggB+fcHeitt^tfc^^-t^-ei-^o ^b(=, * 
Sx h g-AMa>H»i±, ^iix-^x h u-Aicfcit 

t'^o ttot, 10(7)t-^ h'J-ACDHi^itllCD 

T—>xhu-Aa>ii*[=Afc-&sa>-ef4ft<. t^r 

*&Zt lz<k y Nflla)X h U -A<7>S±<7>|5Uffl* 1 5 " 
[0 0 2 9] 

[»J] KIT, -<7)SS(6«!l(co^-cH®*#SSL-Cift 

P^^H"CfeS 0 BlCfeL^TDSM (digials 
torage medium) 263 [4 tr'x^"T— £ £ 
^T-^CD^t-^ ( I SO 1 1 1 7 

^Ut-$0 *E«^«Eft«H*-efcSo vXtAt=i 
-^2 6 9W^ttX h vXtACOC P U tftlM^P 



fMlf^-?2 7 3^l2f^-^2 7 5lc(ft*&-r 
S„ -ffrfo^s *>Xf 6 9[* t*f tf-^ 

tBtM^BB-rS'lta (system clock re 
ference (SCR) , presentat ion 
time stamp (PTS), and deco 
ding time stamp (DTS) ) bltft 

l^vXfA^-fA^P7^^^^ (STCC) 27 
9IcUa^So £ ^>C\ yXfAf^-^2 6 9[^* 
x-^tKKIflBR (SCR. PTS, DTS) £#SI 

u »f-*H^;7728 i[:, israitates 

TCC2 8 3fca3^1"S 0 eW/^7772 7 7j()>b[li 
*£;K3e77h7-£&J:U^/^:?7 2 8 1 frbtii 
^^l?f-^ tt^a e rt - ? 2 8 5& 
J:tf/J-f tf^-^2 8 7 [: J: U f^- K^k * 
H : ftltii^*j1ftPle]£S2 8 9fcJ:tf 2 9 1 |cU***i5o 
tti;*J#lftPl5lB2 8 9f£, STCC279^b0PTSC 

ftP£ff9o IrHSCzLT, tti*#Jtti|elR2 9 1 fi, STC 
C2 8 3^t><7>PTSIct,ffL^r, ^*T-^C7)t±i^I 

[0030] ^©SlfiffiJ-efi, 3 0OT-K^fe^ 0 
i) vXfAf^-W"fA7X^[:fe^l^, i 
i) «1x=i-^36^-<ATX^fcfe§»^ i i i) 

T3-if2 6 9[ifHfftSTCC2 7 9, 2 8 3fZv 
AfA^Py^fccfcimMtWR (SCR, DTS, PT 
S) £ttlM-5 B §STCC279 S 2 8 3f±K*&**l, 

fc s c r Sfflivc vxf A£ 'fA^n S«iE-r 5 „ 

[0 0 3 1 ] ffi 1 fa- #2 7 3A^^A?X^[=&S 
vXf ^73-^2 6 9^^2 73-^2 7 
5AUL/-^tl>rlftt5 B vXfAf^-^2 6 9 
ttSl 7 3 ^CDflJ y ^[^^ LTSb 

1 fn-^2 7 3WSTCC27 9[C* y*jS*^a 
«»7-**U-K« 0 yXfA73-^2 6 9fill 
^ISo/c^7-^f^tct-f^rSB<DvX7A^-f A 

^□^^SflijE^stttf^ i»Bas»7-*sxL/- 

^-efc§H27=l-^2 7 5pq<DSTCC2 8 3[ctt*& 
-T§ 0 vX T Af3-^2 6 9[l K1 7=3-^2 7 3 
UWl2fa-?2 7 5fZ=Sltbtl^STCC2 7 
9 S 2 83tH«(DM-K^X7«fi6S%-r5^ : tL< 
f±, vX T Af3-?2 69ia§77 h^7X7»p[Z 
«fcy, Bl 7=1-^2 7 33&^t> 'J- KLfc*#f-*(- 

[0 0 3 2] l2f=i-^2 7 SA^-f ATX^CD* 
£\ vXfA73-^2 6 9 fcitfl 173-^2 7 3 



3-^2 6 9[*STCC2 8 3fr&0>*#7— **'J- 
K1"5 0 vXfAy^-^2 6 9[±'J- KLfc«»7- 

stfctf^ g-FLfc*#7-*sxL/-^-cft«* 

173-^2 7 3CM« 0 

[00 33] BIT* STCC2 7 9, 283[Zfcl73^ 

^LfcsTcc2 7 9fc«fcu:*cDjiai5ig5S^-r»s»i^ 

P'y^HT?ftSo S273-^(DSTCC2 8 3 

[0 0 3 4] |2[:fcVt, VX7A73— 5? 2 6 9P*g 
(D^P7^=l>hP-727 1 bCft VX7 A^ P y£ 

3W»HEIB2 9 3^A**3h^ --^^Ji^tLn 
SOI 1 1 7 2ffift(D9 0KHza)^P^i§^b 
*L STCC 2 7 9fctt#ft*H-5 0 STCC27 9I1 
9 0 KH zCO^P v^jI^-fzH^L"C^^UvX^ 2 9 
5 f=«#**l5S»7— ? 0)fitfilt7 >y ^Sfctt^O > 
Jl^V h£fT9o STCC2 7 9frb0)^> MtteJt 

IM2 9 7[:ilbWi, Hfl*»©fcfca>*n?$ 

fl-^-t Ltt:7t^7772 7 7 S eftf^-?2 8 
5, *5<fcUtUAftlJ«l|plB2 8 9fc3|t>^5o 
[0 0 3 5] ±1EJ±$£[h]E&2 9 l\z[&£.tz* vXfAj 
=l-#2 6 9fre>©BtP H 1««TSi: LTSCR2 9 9, 
DTS 3 0 1 s WPTS 3 0 3 3&^1:A* it 
$£[h]E&2 9 7[*:Hb«»STCC2 7 9<D2l 
0>hfit£*lt«L, *CDS#7-**-tzL^$3 0 5 
[cajJrTS. 4zL^$3 0 5(i$^ATX$^E-K<7>fc 
£f£s ibKlHlI»2 9 7^b<7)S»7—9*, X^-^ 
- K<D t -f A^rx $ & tt***ifc*»7-* S 
MRLX, i^bvX^295[:n-F« 0 ftfe, - 
(D-b L>££ 3 0 5^C0-fe hit mt vXfAf^-^ 
2 6 9frbW*&£*L5 0 

[00 36] SCR29 9, DTS301 S PTS30 
3f±Br«B#ra (MPEG109ft^lt 0. 7#*jS) 
Sf^SWWl-A^F^tL^c Sot, STCC27 90j] 

727 7f^SCR299[:ttm, *CD£-<5>? 
*MW<te**W tf77h7=l-^2 8 5[iDTS3 0 1 
tt-fl^r, tti±I»P[H]£&2 8 9ttPTS3 0 3[ztt 

[0 0 3 7] XHb<7)^-f 5>^*J»P<D*S^ Kfcfllf- 

*t#^x-*ta>nm-ieinittft rr*u j^stfctL 

[00 38] ±ESTCC2 7 9fi7X$^P^* : E- 

K*fc[±xi>-^p^^^E-KtLrSift-*-S 0 ST 
CC2 7 9^7X^^P7^^- K-eHrf^SW^f;: 

H 2 7=1-^*2 7 5rt<7>STCC2 8 3fc e fclX^X 
hvX7A[±Xb-^-Kt«t^o X<Z>*£, S 



173-^2 7 311 ^#Uv/s£2 9 5[z-t?-/ h£ft 
t:i^7-^vXfAf^-?2 6 9U^bi±^fc<J6 
[z s yXfAf^-?2 6 9Ic*JL-Cfijy^I#Sa3 
- (Om y &*WB# f :^LTvXfAfb-^ 
2 6 9[t *#l/5/X*2 9 5fla*#T-**'J-K 

x=i-^*2 7 5|*]tf)STCC2 8 3 <F)WA \s yX^ P 

[0 0 3 9] ^Jfcfc^ vXfAf^-^2 6 9CDvX 
jA^^A^P7^WlJS2f=l-^2 7 5|^]CDST 
CC283d)yXfA5!'fA^P7^[l Blf^ 
2 7 3^^1>VX^ 2 9 SfrbttaSftSSttx- 
*lc*y*|iE4*l*- t^-^STCC^'fA 

[0 0 4 0] H3*5AUfH4I*, TX$=E- KfcJ:tfJ* 

- K©»£l=O^TlMfl-*- 43&<«2f3-?2 7 

[0 0 4 1 ] Xf7^3 1 1 [CfeL^-C, vXfAf^- 
#2 6 9liSCR2 9 9 5. * 

(Z, Xf7^3 1 3fCfcl^T, ^f^-^gW>x 

CR2 9 9fr£5m\mtZ> 0 I»SCR29 9^ 
It*llfXf7^3 2 1 [zmtl* AtV?3 1 5lc£^ 
T\ *Sj©SCR2 9 9-CfcS*t*J»frS*!:, Xf'^ 
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Xf7^3 2 1[:^T, STCC2 7 9CDft 
*<PTS3 03fc»LL^if5*\ t^i^bvA 
22 9 5tf>II^" 0" ^if ofr&Zi>jiL'— $ 2 9 7 T* 
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